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(54) SURFACE LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the darkening 
of corner portions of a light incident face for a surface 
light source device using a comparatively small light 
source compared with the dimension of a light guide 
panel and make brightness distribution uniform by 
forming an optical pattern at an opposite place to the 
light source for the light incident face of the light guide 
panel which shuts in light led-in from the light incident 
face and extracts the light outward from a light emission 
face. 

SOLUTION: A light (f) emitted from a light emitting 
section opposed to an optical pattern 35 of a prism array 
state is not led into the light guide panel due to forward 
deflected light. The light is led to the inside of the light 

guide panel 22 in a wide range by refraction through each prism that constitutes the optical 
pattern 35. The light reaches even the corner portions of both sides of the light incident face 
26 and the brightness distribution of the surface light source device is made uniform when the 
corner portions becomes bright. The light incident on the light guide panel 22 from the light 
emitting section is uniformly emitted at each region of the light guide panel 22 and uniform 
brightness distribution is obtained in the whole surface of the light guide panel 22 since a 
diffused pattern is formed at the bottom face of the light guide panel 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Surface light source equipment characterized by forming an optical pattern in the part which 
has been arranged at the optical plane-of-incidence side of the light guide plate for shutting up the light 
introduced from optical plane of incidence, and taking out from an optical outgoing radiation side to the 
exterior, and a light guide plate, and which counters in the surface light source equipment equipped with 
the small light source as compared with the width of face of the optical plane of incidence of a light 
guide plate with said light source of the optical plane of incidence of a light guide plate. 
[Claim 2] Surface light source equipment according to claim 1 which dedicates said light source to the 
crevice established in the optical plane of incidence of a light guide plate, and is characterized by 
forming an optical pattern in the inside of the crevice concerned. 

[Claim 3] In the surface light source equipment equipped with the small light source as compared with 
the light guide plate for shutting up the light introduced from optical plane of incidence, and taking out 
from an optical outgoing radiation side to the exterior, and the width of face of the optical plane of 
incidence of a light guide plate arranged at the optical plane-of-incidence side of a light guide plate 
Surface light source equipment characterized by covering its optical outgoing radiation side [ of the 
space between the light source and a crevice ], and opposite side side by the member of light reflex 
nature while forming a crevice in the optical plane of incidence of a light guide plate and arranging the 
light source to the crevice concerned. 

[Claim 4] Surface light source equipment according to claim 3 characterized by having formed said 
crevice in the abbreviation hemicycle and forming the member of said light reflex nature in an 
abbreviation hemicycle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to surface light source equipment. Speaking concretely, 
this invention's relating to the surface light source equipment used for a liquid crystal display, a lighting 
system, etc. 
[0002] 

[Description of the Prior Art] The decomposition perspective view of drawing 1 and the sectional view 
of drawing 2 show the surface light source equipment 1 of the conventional example. Surface light 
source equipment 1 consists of the light guide plates 2, the light-emitting parts 3, and reflecting plates 4 
for shutting up light. The light guide plate 2 is fabricated by the transparence of polycarbonate resin, 
methacrylic resin, etc. with resin with a big refractive index, and the diffusion pattern 5 is formed in the 
inferior surface of tongue of a light guide plate 2 of concavo-convex processing, dot printing of diffuse 
reflection ink, etc. The light-emitting part 3 mounted the so-called point light source 7 of two or more 
light emitting diodes (LED) etc. on the circuit board 6, and has countered the side face (optical plane of 
incidence 8) of a light guide plate 2. The reflecting plate 4 is formed for example, with the white resin 
sheet with a high reflection factor, and the both-sides section is stuck on it with the double-sided tape 9 
on the inferior surface of tongue of a light guide plate 2. 

[0003] A deer is carried out, and as shown in drawing 2 , the light f which outgoing radiation was 
carried out from the light-emitting part 3, and was led to the interior of a light guide plate 2 from the 
optical plane of incidence 8 is confined in the light guide plate 2 interior by carrying out total reflection 
in the light guide plate 2 interior. If incidence of the light f of the light guide plate 2 interior is carried 
out to the diffusion pattern 5, diffuse reflection of it will be carried out, and the light f reflected at the 
include angle smaller than the critical angle of total reflection towards the optical outgoing radiation side 
10 is taken out from the optical outgoing radiation side 10 outside. Moreover, since it is reflected by the 
reflecting plate 4 and the light f which penetrated the part where the diffusion pattern 5 of light guide 
plate 2 inferior surface of tongue does not exist returns to the light guide plate 2 interior again, the 
quantity of light loss from light guide plate 2 inferior surface of tongue is prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] The above surface light source equipments 1 using the point 
light source attained linear light source-ization in false by the point light source 7 for low-power-izing. 
That is, a linear light source like a cold cathode-ray tube is imitated by arranging the point light source 7 
to a single tier. Therefore, in order to attain low-power-ization more, to reduce the number of the point 
light sources and to obtain surface light source equipment with little brightness dispersion by high 
brightness according to the one point light source preferably is desired. 

[0005] However, when it was going to shine surface light source equipment 1 by the one point light 
source 7, as shown in drawing 3 , the amount of [ by the side of the optical plane of incidence of a light 
guide plate 2/11 (field which gave the slash by drawing 3 ) ] corner was not able to become dark, and it 
was not able to acquire uniform luminance distribution. 
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[0006] As compared with the dimension of a light guide plate, the amount of [ by the side of optical 
plane of incidence ] corner prevents becoming dark in the surface light source equipment using the small 
light source the place which this invention is made in view of the fault of the above-stated conventional 
example, and is made into the purpose, and it is shown in attaining equalization of luminance 
distribution. 
[0007] 

[Description of the Invention] Surface light source equipment according to claim 1 is characterized by 
forming an optical pattern in the part which has been arranged at the optical plane-of-incidence side of 
the light guide plate for shutting up the light introduced from optical plane of incidence, and taking out 
from an optical outgoing radiation side to the exterior, and a light guide plate and which counters in the 
surface light source equipment equipped with the small light source as compared with the width of face 
of the optical plane of incidence of a light guide plate with said light source of the optical plane of 
incidence of a light guide plate. 

[0008] If it is in this surface light source equipment, since the optical pattern is formed in the light 
source of optical plane of incidence, and the part which counters, in case the light which came out of the 
light source carries out incidence to a light guide plate, light diffuses around by passing an optical 
pattern. Therefore, light diffuses also in a part for the corner by the side of the optical plane of incidence 
of a light guide plate, and it can prevent that the amount of corner concerned becomes dark. Therefore, 
also when using the small light source as compared with a light guide plate, the luminance distribution 
of surface light source equipment can be equalized. 

[0009] In surface light source equipment according to claim 1, an embodiment according to claim 2 
dedicates said light source to the crevice established in the optical plane of incidence of a light guide 
plate, and is characterized by forming an optical pattern in the inside of the crevice concerned. 
[0010] If it is in an embodiment according to claim 2, since it establishes a crevice in the optical plane of 
incidence of a light guide plate and the light source is located in a crevice, light breadth-comes to be 
easy to a part for the corner of the surface light source from a crevice. Furthermore, when light is 
scattered about with an optical pattern, light breadth-comes to be easy to a part for the corner of a light 
guide plate, since the optical pattern is formed in the inside of a crevice further. Therefore, even when 
using the small light source as compared with a light guide plate, a part for the corner of a light guide 
plate can be made brighter, and the luminance distribution of surface light source equipment can be 
equalized. 

[001 1] The light guide plate for surface light source equipment according to claim 3 shutting up the light 
introduced from optical plane of incidence, and taking out from an optical outgoing radiation side to the 
exterior, While forming a crevice in the optical plane of incidence of a light guide plate and arranging 
the light source to the crevice concerned in the surface light source equipment which has been arranged 
at the optical plane-of-incidence side of a light guide plate and which was equipped with the small light 
source as compared with the width of face of the optical plane of incidence of a light guide plate It is 
characterized by covering its optical outgoing radiation side [ of the space between the light source and a 
crevice ], and opposite side side by the member of light reflex nature. 

[0012] Moreover, the embodiment according to claim 4 is characterized by having formed said crevice 
in the abbreviation hemicycle and forming the member of said light reflex nature in an abbreviation 
hemicycle in surface light source equipment according to claim 3. 

[0013] If it is in surface light source equipment given in claims 3 and 4, since the light source is 
arranged to the crevice established in the optical plane of incidence of a light guide plate, incidence of 
the light which came out of the light source is carried out from a crevice over the large range to a light 
guide plate. Therefore, light diffuses also in a part for the corner by the side of the optical plane of 
incidence of a light guide plate, and it can prevent that the amount of corner concerned becomes dark. 
Therefore, also when using the small light source as compared with a light guide plate, the luminance 
distribution of surface light source equipment can be equalized. 

[0014] Moreover, without the light by which outgoing radiation was carried out from the light source 
carrying out incidence to a light guide plate, since its optical outgoing radiation side [ of the space 
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between the light source and a crevice ] and opposite side side is covered by the member of light reflex 
nature, it can prevent escaping from the clearance between the light source and a light guide plate to the 
upper part or a lower part, the joint effectiveness of light is raised, and the brightness of surface light 
source equipment can be made high. 

[0015] Especially, like surface light source equipment according to claim 4, by forming the member of a 
crevice and light reflex nature in substantially anticircular, the light from the light source can be equally 
spread in each direction, and luminance distribution can be equalized more. 
[0016] 

[Embodiment of the Invention] Drawing 4 is the decomposition perspective view showing the surface 
light source equipment 21 by 1 operation gestalt of this invention. The top face of the light guide plate 
22 currently formed with the transparence resin ingredient with a big refractive index is the optical 
outgoing radiation side 23, and the diffusion pattern 24 is formed in the inferior surface of tongue of 
concavo-convex processing, dot printing of diffuse reflection ink, etc. The reflecting plate attaching part 

25 which carried out the groove is formed in the inferior-surface-of-tongue both-sides section of this 
light guide plate 22, and the stopper 27 has hung towards the lower part to the optical plane of incidence 

26 of a light guide plate 22, and the end face of the opposite side. 

[0017] A light-emitting part 28 wraps the small light source compared with the point light source 30 22, 
i.e., a light guide plate, by the sheathing member 29 which consists of the quality of the material with 
high surface reflection factors, such as white resin. For example, a light emitting device (point light 
source 30) like resin mold mold light emitting diode is wrapped in the sheathing member 29. Only the 
field by the side of optical outgoing radiation has exposed this point light source 30 from the sheathing 
member 29. The light by which carried out the deer and outgoing radiation was carried out in the 
direction of a tooth back or the direction of a side face from the point light source 30 is reflected by the 
inside of the sheathing member 29, and outgoing radiation of the light of the point light source 30 is 
efficiently carried out only from a front face. In addition, the point light source 30 of a miniature bulb 
etc. may be dedicated in the sheathing member 29 which consists of white resin etc., and a light-emitting 
part 28 may be formed. 

[0018] The reflecting plate 31 is formed with the ingredient with a high surface reflection factor, for 
example, is formed with the hard or comparatively elastic white sheet plastic. This reflecting plate 31 is 
held on the light guide plate 22 inferior surface of tongue by inserting in the reflecting plate attaching 
part 25 from the optical plane-of-incidence 26 side, and calling on a stopper 27. 

[0019] Moreover, from the optical plane of incidence 26 of a light guide plate 22, the elastic piece 32 of 
a pair is really fabricated and the engagement pawl 33 has projected to the point inside of both the 
elastic piece 32. On the other hand, the side-face slot 34 where the elastic piece 32 is settled exactly is 
cut in the both-sides side of the sheathing member 29. A deer is carried out, and as a light-emitting part 
28 dedicates the elastic piece 32 to the side-face slot 34, it is pinched between the elastic pieces 32, and 
by engaging the engagement pawl 33 of the elastic piece 32 with a tooth back, it is held so that there 
may be no dedropping. 

[0020] The optical pattern 35 of the shape of a prism array which consists of many prism is formed in 
the part between the light-emitting part 28 of the optical plane of incidence 26 and the location 32 which 
counters, i.e., an elastic piece. 

[0021] Drawing 5 is the top view showing the diffusion pattern 24 prepared in the inferior surface of 
tongue of a light guide plate 22. This diffusion pattern 24 consists of much diffusion pattern component 
24a, and diffusion pattern component 24a is arranged in the shape of a concentric circle all over the 
inferior surface of tongue of a light guide plate 22 focusing on the point light source 30. Moreover, the 
diffusion pattern consistency is becoming large gradually as diffusion pattern component 24a is arranged 
at random, as for each diffusion pattern component 24a, the pitch is short as the distance from the point 
light source 30 becomes far, and it separates from the point light source 30. 

[0022] The light f by which carried out the deer and outgoing radiation was carried out from the light- 
emitting part 28 which countered the optical prism array-like pattern 35 and has been arranged is led to 
the light guide plate 22 interior over the large range by being refracted by each prism which constitutes 
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the optical pattern 35, as it inclines ahead, and is not introduced in a light guide plate 22 and it is shown 
in drawing 6 . Therefore, light also reaches a part for the corner of the both sides of the optical plane of 
incidence 26, the amount of corner concerned becomes bright, and the luminance distribution of surface 
light source equipment 21 is equalized. Furthermore, since the diffusion pattern 24 as shown in drawing 
5 is formed in the inferior surface of tongue of a light guide plate 22, outgoing radiation of the light 
which carried out incidence from the light-emitting part 28 to the light guide plate 22 is equally carried 
out in each field of a light guide plate 22, and it can acquire equal luminance distribution all over a light 
guide plate 22. 

[0023] In addition, it is not limited especially that what is necessary is just that in which the light which 
has carried out incidence from the point light source 30 can be scattered to both sides as the above- 
mentioned optical pattern 35. For example, the optical pattern 35 of the shape of a lens array which 
consists of a lens part of the shape of an abbreviation concave surface as shown in drawing 7 is 
sufficient, and crimp processing etc. is sufficient. 

[0024] (2nd operation gestalt) Drawing 8 is the top view showing the surface light source equipment 41 
by another operation gestalt of this invention. If it is in this surface light source equipment 41, a crevice 
42 is established in the optical plane of incidence 26 of a light guide plate 22, and the optical pattern 35 
is formed in the inner part of the crevice 42 concerned. From a light-emitting part 28, outgoing radiation 
of the light is carried out to the whole surface and a both-sides side. 

[0025] Therefore, incidence of the light f by which outgoing radiation was carried out from the light- 
emitting part 28 to the method of both sides is carried out to a light guide plate 22 from the side face of a 
crevice 42, and it reaches a part for a corner. Moreover, incidence of the light f by which outgoing 
radiation was carried out from the light-emitting part 28 to the front is carried out to a light guide plate 
22 from the front face of a crevice 42, it is diffused by the optical pattern 35, and spreads in the whole 
light guide plate 22. Therefore, even if it is in this surface light source equipment 41, the amount of [ of 
a light guide plate 22 ] corner does not become dark, and the luminance distribution of surface light 
source equipment 41 can be equalized. 

[0026] (3rd operation gestalt) Drawing 9 is the decomposition perspective view showing the surface 
light source equipment 43 by still more nearly another operation gestalt of this invention. If it is in this 
surface light source equipment 43, the crevice 44 which carried out the abbreviation hemicycle is 
established in the edge center section by the side of the optical plane of incidence 26 of a light guide 
plate 22. On the other hand, a light-emitting part 28 embeds the point light source 30 (light emitting 
device) which closed the light emitting device chips 45, such as a light emitting diode, by transparence 
resin 46 in the sheathing member 29 which consists of white resin with a big surface reflection factor 
etc. The projected part 47 of the configuration corresponding to the crevice 44 of a light guide plate 22 
has projected, opening of the slit 48 is carried out to the vertical direction center section of the projected 
part 47 covering projected part 47 full one, and the point light source 30 is exposed to the front face of 
this sheathing member 29 through a slit 48. As shown in drawing 1 1 , the opening height of a slit 48 is 
narrower than the height of the point light source 30. 

[0027] By being reflected by the sheathing member 29 which consists of white resin etc., the light f by 
which carried out the deer and outgoing radiation was carried out from the point light source 30 is shut 
up in the sheathing member 29, and outgoing radiation is carried out only from a slit 48 outside. And 
since the opening height of a slit 48 is smaller than the height of the point light source 30, the joint 
effectiveness of light improves. 

[0028] Moreover, as shown in drawing 10 , the light f emitted at the include angle of 180 degrees of 
abbreviation through the slit 48 of a light-emitting part 28 is led to the light guide plate 22 interior from 
crevice 44 inside of a light guide plate 22. Therefore, Light f can be given to the whole light guide plate 
22 also at a part for the corner of breadth, especially a light guide plate 22, can make the brightness for a 
corner high, and can equalize the luminance distribution of surface light source equipment 43. 
[0029] (Lighting system) Drawing 12 is the decomposition perspective view showing the lighting 
system 71 using the surface light source equipment concerning this invention. In this lighting system 71, 
in order to enlarge the quantity of light and to make brightness high, it has inserted in the crevice 44 
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which carried out the abbreviation hemicycle of a light guide plate 22 using four light-emitting parts 28. 
This lighting system 71 is used for the object for indoor lighting, the tail lamp of an automobile, etc. 
[0030] (Liquid crystal display) Drawing 13 is the decomposition perspective view showing the liquid 
crystal display 81 using the surface light source equipment 80 concerning this invention. If it is in this 
surface light source equipment 80, the point light source 30 (light-emitting part) of three colors of red 
(R), green (G), and blue (B) is formed in the optical plane of incidence 26 of a light guide plate 22. The 
diffuse reflection sheet 82 is arranged in the front face of surface light source equipment 80, and the 
liquid crystal display panel 83 is arranged in the front face. The liquid crystal display panel 83 closes a 
liquid crystal ingredient between two liquid crystal substrates (a glass substrate, film substrate) 84 which 
had the transparent electrode, TFT and a color filter, the black matrix, etc. formed, and 85, and arranges 
a polarizing plate 86 in both the external surface of the liquid crystal substrates 84 and 85. 
[0031] According to such a liquid crystal display 81, the luminance distribution of the screen can make 
it homogeneity and quality improvement of a liquid crystal display 81 can be attained. 
[0032] (Electronic instrument equipped with the liquid crystal display) The liquid crystal display 
concerning this invention is desirable although used for a wireless data transmission unit like a cellular 
phone or a weak-electric-current force walkie-talkie, a portable personal computer, an electronic 
notebook, an information processor like a calculator, etc. The perspective view and drawing 15 which 
show the cellular phone 89 which equipped the display with the liquid crystal display 81 which drawin g 
14 requires for this invention as shown, for example in drawing 13 are the functional block diagram. The 
transverse plane of a cellular phone 89 is equipped with the button switches 90, such as a ten key for a 
dial input, a liquid crystal display 81 is arranged in the upper part, and the antenna 91 is formed in the 
top face. If a deer is carried out and a dial etc. is inputted from a button switch 90, the inputted dial 
information will be transmitted to the base station of the telephone company from an antenna 91 through 
a sending circuit 92. On the other hand, the inputted dial information is sent to the liquid crystal drive 
circuit 93, a liquid crystal display 81 drives by the liquid crystal drive circuit 93, and dial information 
etc. is displayed on a liquid crystal display 81. 

[0033] Moreover, the perspective view and drawing 17 which show the electronic notebook 94 which 
equipped the display with the liquid crystal display 81 which dr awing 16 requires for this invention as 
shown, for example in drawing 13 are the functional block diagram. If an electronic notebook 94 opens 
covering 95, it has the key input section 96 and a liquid crystal display 81, and the liquid crystal drive 
circuit 93 and the data-processing circuit 97 grade are prepared in the interior. If a deer is carried out, for 
example, a ten key, a kana key, etc. are inputted from the key input section 96, input will be sent to the 
liquid crystal drive circuit 93, and will be displayed on a liquid crystal display 81. Subsequently, if 
control keys, such as an operator key, are pushed, processing and an operation predetermined in the 
data-processing circuit 97 are performed, and the result will be sent to the liquid crystal drive circuit 93, 
and will be displayed on a liquid crystal display 81 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the conventional surface light source 
equipment using the point light source. 

[Drawing 2] It is the sectional view of surface light source equipment same as the above. 

[Drawing 3] It is the top view showing dispersion in the luminance distribution in surface light source 

equipment same as the above. 

[Drawing 4] It is the decomposition perspective view showing the surface light source equipment by 1 
operation gestalt of this invention. 

[Drawing 5] It is the top view showing the diffusion pattern of surface light source equipment same as 
the above. 

[Drawing 6] It is the operation explanatory view of the optical pattern in surface light source equipment 
same as the above. 

[Drawing 7] It is the top view showing the configuration of another optical pattern. 

[Drawing 8] It is the top view showing the surface light source equipment by another operation gestalt 

of this invention. 

[Drawing 9] It is the decomposition perspective view showing the surface light source equipment by still 
more nearly another operation gestalt of this invention. 

[Drawing 10] It is the operation explanatory view of surface light source equipment same as the above. 
[Drawing 11] It is the operation explanatory view of surface light source equipment same as the above. 
[Drawing 12] It is the decomposition perspective view of the lighting system using the surface light 
source equipment of this invention. 

[Drawing 13] It is the decomposition perspective view of the liquid crystal display using the surface 
light source equipment of this invention. 

[Drawing 14] It is the perspective view showing the cellular phone which equipped the display with the 
liquid crystal display concerning this invention. 

[Drawing 1 5] It is the block diagram showing the configuration for driving a liquid crystal display in a 
cellular phone same as the above. 

[Drawing 16] It is the perspective view showing the electronic notebook which equipped the display 
with the liquid crystal display concerning this invention. 

[Drawing 17] It is the block diagram showing the configuration for driving a liquid crystal display in an 
electronic notebook same as the above. 
[Description of Notations] 

22 Light Guide Plate 

23 Optical Outgoing Radiation Side 
26 Optical Plane of Incidence 

30 Point Light Source 
35 Optical Pattern 
42 Crevice 
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44 Crevice 

47 Projected Part 

48 Slit 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 13] 
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